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Appendix A

This appendix presents the results of geotechnical explorations and laboratory testing
accomplished on the site by various parties. Results from the following exploration programs
are included herein:

* Anchor Environmental, L.L.C., Geotechnical Explorations for Boardwalk Design, 2003.

* GeoEngineers, Geotechnical Exploration for Holly Street Bridge, 2003.

* AESI], Inc., Monitoring Wells for Holly Street Landfill Remediation, 2000.

* BEK Engineering and Environmental, Inc., Monitoring Wells at Maritime Heritage Park,

2000.

Base maps, field exploration logs, and laboratory results for each of these exploration programs

are provided in this Appendix, arranged in the same order as the list above.




Appendix A

FIELD AND LABORATORY METHODS
Geotechnical Explorations for Boardwalk Design, Anchor Environmental L.L.C.,
2003

Anchor performed a geotechnical subsurface investigation program for design of the boardwalk
element of this project. Field explorations consisted of four hollow-stem auger borings, drilled
on October 6, 2003. The explorations were completed using a 3-3/8-inch inside diameter hollow-
stem auger mounted on a truck-mounted drill rig subcontracted by Anchor. The borings were

continuously observed by a field representative from Anchor.

Anchor’s field representative prepared logs of each boring and the samples taken. Field
descriptions were verified through visual observation and index testing in a geotechnical
laboratory. Soil samples were obtained every five feet using a split spoon sampler and
following sampling protocol for the Standard Penetration Test (SPT, per ASTM D 1587). The
number of hammer blows required to drive the sampler the final 12 inches of an 18-inch
sampling length constitutes the Standard Penetration Resistance, or “blow count”, which serves

as an approximate measure of soil density and consistency.

In some cases, very dense or hard soils precluded the ability to drive the sampler the entire 18
inch interval. In this event, the recorded blow count is number of blows required to drive the
sampler until refusal, not including the first six inches of penetration, combined with the
number of inches driven after the first six. (“Refusal” is defined by ASTM D 1587 as 50 blows
per six inches or less of penetration.) An example record would be 90/9”, which indicates 90
blows to advance the sampler 9 inches (not including the first six inches of driving). In cases
where the sampler meets refusal before six inches of penetration, the recorded blow count

includes the total number of blows and the total number of inches driven.




Appendix A

Following Anchor’s geotechnical field work, the samples obtained were sent to a geotechnical
laboratory subcontracted to Anchor. This appendix includes the results of geotechnical
laboratory testing on selected soil samples from our borings. The following is a brief description

of the lab tests performed.

Moisture contents were determined for all samples in general accordance with ASTM D2216.

The results are plotted at each sample’s respective depth on the boring logs in Appendix A.

Grain-size analyses were performed in general accordance with ASTM D422. A hydrometer
analysis was performed on the fines fraction (finer than the U.S. No. 200 sieve) for selected
samples. The resulting plots of grain-size distribution are presented in this appendix. The

results of these tests indicate the samples classify as the following;:

Table A1
Soil Sample Classifications
Sample ID Depth in Feet Classification
ANC-B1-S6 28 SAND
ANC-B2-S4 18 Slightly gravelly, silty SAND
ANC-B2-S8 38 Silty SAND and GRAVEL
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Nov 21, 2003 2:20pm cdavidson

Sample Description

Classification of soils in this report is based on visual field ond laboratory cbservations which include density/consistency,
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing
unless presented herein. Visuacl—manual clossification methods of ASTM D 2488 were used as an identification guide.

Soil descriptions consist of the following:
Density/consistency, moisture, color, minor constituents, MAJCR CONSTITUENT, additional remarks.

Density/Consistency
Soil density/consistency in borings is reloted primarily to the Standerd Penetration Resistonce.
Soil density/consistency in test pits is estimated based on visual observation and is presented parenthetically on the test pit logs.

SAND or GRAVEL Benetration SILT or CLAY Benetration ghpgymate
Density E"ﬂ?&ﬂ?roﬁ) Consistency aneséfggrstog) E‘tren th
Very loose o0- 4 Very soft Q- 2 <0.125
Loose 4 —10 Soft 2- 4 0.125- 0.25
Medium dense 10 - 30 Medium stiff 4- 8 0.256 - 0.5
Dense 30 — 50 Stiff 8-15 05 -~-1.0
Very dense >50 Very stiff 15 - 30 1.0 -20
Hard >30 >2.0
Moisture Minor Constituents Estimated Percentage
Dry Little perceptible moisture Not identified in description 0- 35
Damp Some perceptible moisture, probably below optimum Slightly (clayey, silty, etc.) 5-12
Moist Probably near optimum moisture content Clayey, silty, sandy, gravelly 12 -30
Wet  Much perceptible molsture, probably above optimum Very (clayey, silty, ete.) 30-50
Legends Test Symbols
Sampling Test Symbols NS  No Sheen

SS Slight Sheen
MS Moderate Sheen

BORING SAMPLES

g Split Spoon
HS Heavy Sheen
Shelby Tube TCD  Triaxial Consolidated Drained
[ cuttings QU  Unconfined Compression
[D Core Run DS Direct Shear
* No Sample Recovery K Permeability
PP Pocket Penetrometer
P Tube Pushed, Not Driven Approximate Compressive Strength in TSF
TEST PIT SAMPLES v Torvane
}:‘ Grab (dar) Approximate Shear Strength in TSF
CBR California Bearing Ratio
Bag . : .
MD Moisture Density Relationship
N  shelby Tube AL Atterberg Limits

}——eo—— Water Content in Percent

Groundwater Observations | | Hauid Lmit

Plastic Limit

Surface Sedl PID Photoionization Detector Reading
CA  Chemical Analysis
1 Groundwater Level on Date DT  In Situ Density Test

(ATD) At Time of Drilling

BORING.DWG

=] Observation Well Tip or Slotted Section

Groundwater Seepage
(Test Pits)

a1

Figure A-1

% ANCHOR Key to Exploration Logs

ERVIRONNENTAL, LL.C Holly Street Landfill Redevelopment
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BORING: ANC-B1
SOIL DESCRIPTION A STANDARD PENETRATION LAB
Depth SAMPLES RESISTANCE (blows per foot) TESTS
Approximate Ground Surface Elevation In Feet MLLW: 14.00 feet (fegt) 5 10 20 50 100
\ ASPHALT : i B
FILL »
Medium dense, brown, slightly gravelly, silty SAND -
- s1 [X]
REFUSE 5
Soft, black, sitly SAND to sandy SILT with glass and o
wood debris -
L 52
—10
i §3 e
—15
Loose to medium dense, dark gray and white, slightly i
silty SAND I~
- 54 X
—20
[~ S5 X
—25
B 56 X -GS
30
- 7 X
—35
Very stiff, gray, sandy CLAY i 58 X
40
- S9
Gray SANDSTONE R
—45
| 510 =]
Bottom of boring at 48 feet below EGSE
10/14/03 B : I
[ 5o | [ R P riad
1. Refer to Figure A-1 for explanation of descriptions and symbols. 5 10 20 50 100
2. ghogndgeesscg"pg:;gg ;r;:dit;?lum lines are interpretive, and actual ® WATER CONTENT (percent)
3. Ground water leve}, if indicated, is at fime of drilling or at the time
and date specified. Ground water level may vary with time.
Figure A-2

R ANCHOR

ENVIRONMENTAL, L.L.C.

Boring ANC-B1
Holly Street Landfill Redevelopment
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Nov 21, 2003 2:21pm cdavidson K:\Jobs\990062-Holly Street\98006204\HOL-98006204-38.dwg ANC-

BORING: ANC-B2

SOIL DESCRIPTION A STANDARD PENETRATION LAB
Depth SAMPLES RESISTANCE (blows per foot) TESTS
Approximate Ground Surfaca Elevation in Feet MLLW: 17.00 feet gegt) 1 2 5 10 20 50 100
\ ASPHALT 7 H IR N R
FILL B
Medium stiff, dark gray, slightly sandy SILT -
- st [
—5
REFUSE i s2 X
Medium stiff, dark gray to black, silty SAND to sandy -
SILT with glass and wood debris —10
- s [X
15
-Sheen and petreleum odar observed in sample S-4 i S4 Z -GS
—20
Loose to medium dense, dark gray and white SAND i S5 Z
—25
- ss [
—30
SHff, gray, silty CLAY i
— s X
—35
Dense, gray, clayey SAND and GRAVEL
B S8 X -GS
40
. 89 =
Gray SANDSTONE
—45
L S10 50/4"
Bottorn of boring at 48 feet below EGSE
10/14/03 B .
L 50 || R N Rt
1. gefer to Figure A-1 ‘fjnr axplan|au'on of descriptions anddsymbcslls. 1 2 5 10 20 50 100
2. Soil descriptions and stratum lines are interpretive, and actua
changas may be gradual, P ® WATER CONTENT (percent)
3. Ground water level, if indicated, is at time of drilling or at the time
and date specified. Ground water level may vary with time.
Figure A-3

R ANCHOR

ENVYIROMNMENTAL, L.L.C.

Boring ANC-B2
Holly Street Landfill Redevelopment



Q06204VFIG B-1-GRAIN SIZE.cdr

Size of Opening In Inches

Number of Mesh per tnch
{US Standard)

Grain Size in Millimetres

*
Clean GRAVEL <5% fines Y GRAVEL with >12% fines

Clean SAND <5% fines

& e aed . 33838, e * ¢ g 8 8z sz s B8BE3288 3
| T T T T 11T T T1 T T T T T T T TTTIT T T T 1 1
L T TN IR TIR NN L ] |
g 8 g88 ¥§8 § e®¢@ vo o TR@ w2 W 88 23 8 288 g8 8 g
Grain Size in Millimetres N
COBBLES GRAVEL \ SAND SILT and CLAY
Coarse-Grained Soils Fine-Grained Soils
Coarse-Grained Soils
GW | GP (GM | GC | SW | SP | SM | sC
Y

SAND with >12% fines

GRAVEL >50% coarse fraction larger than No. 4

SAND >50% coarse fraction smaller than No. 4

Coarse-Grained Soils >50% larger than No. 200 sieve

Dg \>4 for G W

GWand SW|—

D,,/>6 forSW

2
(Do)
Dio X Doy

GMand S M Atterberg limits below A line with P <4

* Coarse-grained soils with percentage of fines between 5 and 12 are considered borderline cases required use of dual symbold,

D,o. D3g. and Dy, are the particles diameter of which 10, 30, and 60 percent, respectively, of the soil weight are finer.

Fine-Grained Soils

GPand SP Clean GRAVEL or SAND not meeting
requirements for G W and S W

GCand SC Atterberg limits above A Line with Pi >7

ML CL oL MH CH OH Pt
SILT CLAY Organic SILT CLAY Organic Highly
Organic
Soils with Liquid Limit <50% Soils with Liquid Limit >50% Soils
Fine-Grained Soils >50% smaller than Nec. 200 sieve

60 | I T T

50 |~
% 40
g CL
>
:”_j 30
]
s
& 20

10 - - CL-ML ML -1 10

el A —~
orOL
0 | | | | | | | ] 0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit

VA

ANCHOR

ENVIRONMENTAL L.L.C.

Figure B-1

Unified Soil Classification (USC) System

Soil Grain Size
Holly Street Landfill Redevelopment
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SOIL. CLASSIFICATION SYSTEM

GROUP
I GROUP NAME
‘ MAJOR DIVISIONS SYMBOL
ew WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL
GRAVEL CLEAN GRAVEL
COARSE GP POORLY-GRADED GRAVEL
GRAINED More Than 50%
SOILS of Coarse Fraction GRAVEL GM SILTY GRAVEL
Retained WITH FINES
on No. 4 Sieve GC CLAYEY GRAVEL
sw WELL-GRADED SAND, FINE TO COARSE SAND
SAND CLEAN SAND
tMore Than 50% SP POORLY-GRADED SAND
Retained on
More Than 50%
; SM SILTY SAND
No.200Sieve |t Coarse Fraction SAND
WITH FINES
Passes sC CLAYEY SAND
No. 4 Sieve
ML SILT
FINE SILT AND CLAY INCRGANIC
GRAINED cL CLAY
SOILS -
Liguid Limit ORGANIC oL ORGANIC SILT, ORGANIC CLAY
Less Than 50
MH SILT OF HIGH PLASTICITY, ELASTIC SILT
More Than 50% |  SILT AND CLAY INORGANIC
Passes CH CLAY OF HIGH PLASTICITY, FAT CLAY
No. 200 Sieve Liquid Limit
q ORGANIC OH ORGANIC CLAY, ORGANIC SILT
50 or More
HIGHLY ORGANIC SOILS PT PEAT

NOTES:

1. Field classification is based on visual examination
of soil in general accordance with ASTM D2488-93.

2. Soil classification using

laboratory tests is in

general accordance with ASTM D2487-38.

3. Descripfions of soil density or consistency are
based on interpretation of blow count data, visual
appearance of soils, and/or test data.

SOIL MOISTURE MODIFIERS:

Dry -
Moist -
Wet -

Absence of moisture, dusty, dry to the touch
Damp, but no visible water

Visible free water or saturated, usually soil is obiained
from below water table

Geo

M\
\\\'--.‘

Engmeers

SOIL CLASSIFICATION SYSTEM

FIGURE 3

soilz-1.doc




LABORATORY T=STS SOIL GRAPH:

AL Atterberg Limits SM Soil Group Symbol
cpP Compaction (See Note 2)

Cs Consalidation
DS Direct shear
GS Grain size

%r Percent fines Distinct Contact Beiween
HA Hydrometer Anaiysis Soil Strata

SK Permeability

SM Moisfure Content Gradual or Approximate
MD Moisture and density / Location of Change
SP Sweliing pressure Between Soil Strata,
T Triaxial compression

9] Unconiined compression

CA Chemiceal analysis Water Level

]

Bottom of Boring

BLOW COUNT/SAMPLE DATA:

22 W Location of relatively
Blows required o drive a Z.4-inch 1.D. undisturbed sample
split-bairel samplaer 12 incheas or
P p 12 g

other indicated distances using 2 — Location of disturbed sample
300-pound hammaer failing 30 inches. ) . ]
) 17 D Location of sampiing atiempt

with no recovery

0 [l Location of sample obiained

Blows required to drive a 1.5-inch 1.D. in general accordaf‘tce with
(SPT) split-barrel sampler 12 inches Standard Penetration Test
or cther indicated distances using a (ASTM D-1586} procedures

140-pound hammer falling 30 inches. \
25 []] Location of SPT samaling
attempt with no recovery

5 Location of grab sample
"P* indicetes sampler pushed wilh
weight of hammer or against weight
of drill rig.

NOTES:

1. The reader musi refer {o the discussion in the report text, the Key {o Boring Log Symbols and the
exploration logs for & proper understanding of subsurface conditions.

2. Soil classification sysiem is summarized in Figure 3.

qp . KEY TO BORING LOG SYMBOLS
Geo N2 Engineers —
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0356-073-00 GE)_GIBORING _2.1.0 CIWINDOWS\DESKTOMO356073.GPJ GEIVZ_2.GUT 6/10/03

L

N B )
Dateis) : Logged . Checked —yp
(Dnl’.ed 3/24’ 03 3y - MG B}’ EMG
Drilain h - DCrritling Sampling
P o Subterranean, inc. Method D&M Metnods Mud Rotary
Auger - Eammer 300 (b} hammer! (in} drop Drilirg , M rill Ri
e Pl TH-Cone Bit Fouipment 3-61 Truck Mounted Drill Rig
Total RO Surface Groundwater
Depth {f) Etavation (%) Level (ft. bgs)
Datum/
System i J
\.
'S p ™)
SAMPLES
zl |3 | Z| oOTHERTESTS
NENHERE MATERIAL DESCRIPTION 2| £ OIHERI=ST
23 32 2|5 | =3 JZ[Ez =S
E3lE 28| % |E|E, 52 52155
o 2lE 3 z w |2 2% G 3 &
£ zZlel 2 zlos|oa 23|56z
g . AC £ inches zsonalt
. = CC L Concreie N
| ML Brown sandy silt with occasional greve] {soft. moist)
- 3 {fl) : 7
1] s i 718 [ 120 | Su=800pst (torvane)
5 SP ! _ Tasn and gray fine to medium sand with oceasionel -
avel (i1
s lal s | el 4o s
3]s 10 s i T e
b~ GM [ Gray sily fine grave! with sand and occasional sea h
o D°< shells (medium dense, wet) (Gll)
10 ! i |~ —
=N
41| g2 2] o : = . - - 0213
~ 4] s2-sM I Crangish brown fine 10 medium sand with occasicnal
S gravel (medium dense, wet)
Pl _ -
{;\“ GM | Fine 1o coarse grave! with silt and sand (foose, wer) -
Sricp i3 s 9 Hu
141 SP-SM | light brown fine to medium sand with silt and N
: occasional grave) (medium dense, moist)
18] L. -
i g2 AS ] 7 %F=5,GS
204 . -~ =]
. Phe _ .
~Fe] GM |- Grey fine 1o coarse gravel witk sand {locse, wer)
I
1 5 b i 7
N b 1] L 4.
Tle| 20 s ¥ 13
E a f . -
_ o4
25~ 5 ‘:-cc = -
4 b - .
AN
1 / cL Gray ciay with occasional sand (soft, maist)
l s 1] 2 % ¥ T3t | s Su = £00psf (tarvane)
20 7 _

Note: See Figure 2 for explanation of symbdols

p
1 OG OF BORING B-1
Project: City of Beliingham-Holiy Straet Bridge
%2 ) oct Location: Beling im i
G@O'{-’Eﬂgmeers Project Location: Beliingham, Washington Cioure: 5
| b Project Number:  0356-073-00 Sheet10°3
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SAMPLES
= - : o
|z : | E| OTHERTESTS
i 5l 2|3 MATERIAL DESCRIPTION == OT2
= k= sle| =128 5 == _- AND NOT=S
sl 2[3] 2 |&|5_| &% |55 '
&8s 3|E| e |T|2@ £ T 5| >C
15 Z Ziort B | 21631 0D 2oisZ
'7/
] 9lir] o % " Note: Becomes medium suff 19 AL (PI=19)
35 % —
N % " Notz: Becomas sandy, very suif
0]i8] 2¢ / 3 ) AL (PI=34
l 7. (1=
-1 8P Black and whit= {ine to madium sand (densz, wet}
404 —;% RX [ Large bouider
] ~.--1 SP [ Gray and white fme to mediur sard (very dense, wet)
19l 6 13 | 120 %F=6.035
45— ] —
i o | Note: Eas'er drilling from 45 10.47 fest
]l 3 . I 17 {17 %E=4GS
53 e —
R o /, CH Gray clzy with occasional sand (medium SUfE 1o stiff,
s/ o 015
«I U (8 / 1 AL (PE=35)
Vs r -
v
55— ] —
4 / R
)
4 / |
-l 4 -
] 6] 20 , <A No recovery
l ZEn'
50 Ly
ol Vd -
4
4 f X
)
- N I s -
%
4 -
] sl n /
17 i
rd 4
&5 / // | Note: Girzdes with oceasionz] gravel
. L i
7z
e
4 4 / L
LOG OF BORING B-1 (continued)
@2 Projact: City of Bellingham-Holty Strest Bridgs
Z . Drmian . o P
Geo%;,—Engmeers Projact Location: Beilinghiam, Wasnington Figure: 5
-oN Projact Number:  0356-073-00 Shest20f3 |
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SAMPLES

Depth

leel
linterval
Number
Raocovered (in)
Blows/{loot
Waler Level

Graphic
Log
Group
Symbot

-

MATERIAL DESCRIPTION

Waler
Content, %
Dry Unit
Weight,

.v

Ihsitt’

OTHER T=STS
AND NOTES

70—

-
SIS

~

NN

AN
SN\

\\

L
]
L3
=
AN
\\

| boness

1921
-

(Gray sandsione

98

AL (Pl=#1)

No jecovery

Boring completad at §9 feet cn 3/24/02
Groundwater encountered at 10 feet during dniling

LOG OF BORING B-1 (continued)
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Project:
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Project Number:

Bellingham, Weshington
0355-073-00

City of Beliingham-Holly Street Bridge

Figure: 5

Sheei3 of 3 J




A-MW-
WpP-
80-
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C-TP/TH:
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GEI-HIB-
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GEI-MB
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Concepiual ground water flow direction
basad on data collecled during the RUFS.

Soil Boring/Wall installation Location

Woell Points andfor Surface
Sadimant Sampling Locations

Surface Water Sampling Location

Probable Extent of Municipal
Landlill Waste (Based on
Hislorical Shoreline Maps and
Historical Records)

Brownfiek! Project Area

Solid Wasta in Exploration

No Solid Waste In Exploralion

Monitoring well samplad in 2000

Wall polnt sampled In 2000

Swiface sediment samplad In 2000

Test pit reported in BEK Purnell (1983)
Tast plt or test boring reported In City of
Ballingham (1872}

Soil boring reperted In Enlrix {1899)
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GecEngineers (1998-2001)
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log key.dwp 03/28/00 1:4

.—§ R ;3_5": Well-graded gravel and ! Terms Describing Relative Density and Consistency
& = 8+ 3+ BW| gravel with sand, littie to Density SPT®blows/oot
@ 55 ,E__: ﬂc no-fines Very Loose Olo4
g o] S — , Coarse- 4l
2 132 Bse2e% | Poorly-graded gravei Grained Soils mﬁm Dense 10‘201 go
& % 2 Vlig e ggg GP and grave’ with sand, Dense 3010 50 Test Symbols
8 = g :€s835 little to no fines Very Dense >50 G = Grain Size
Nt Zl tcoo8 Consist SPT®blowsfoot M = Moisture Content
2 8§l ¢ . . onsisten ows/foo = inni
z (2o _¥ ﬁ:‘,& iSlIty gravel and silty ; & " A - Allerberg Limits
c | &3l 2« h . L. Very Soit 0io2 C = Chemical
o |2 2% 1848 GMi with sand ' Fi )
e Egld d !gravel san ne- ] Soft 2104 DD = Dry Density
2 g8 Grained Soifs g s 4108 K = Permeability
g 15T Stiff B10 15
e 1+ |2 Clayey gravel and Very Stiff 1510 30
=8 § N GC| clayey gravel with sand Hard >30
N o
8 |6 Component Definitlons
E 5 Well-graded sand and Descriptive Term  Size Range and Sigve Number
» |8 sw|sand with gravel, littie Bouiders Larger than 12*
g £ to no fines Cobbles w1z
] "
R Gravel 3"to No. 4 (4.75 mm}
2 8 g Poariy-graded sand Coarse Gravel 3 to 34’
2 Oxl| ¢ Sp ?ﬂd sand with gravel, Fine Gravel 3/4*to No. 4 {4.75 mm)
LA little to no fines Sand No. 4 (4.75 mm} to No. 200 (0.075 mm)
LA _ Coarse Sand No. 4 (4.75 mm) to No. 10 (2.00 mm) )
¢ 1581 Sitty sand and Medium Sand No. 10 {2.00 mm) to No. 40 {0.425 mm)
g < B silty sand with Fine Sand No. 40 {0.425 mm) to No. 200 (0.075 mm}
S |E%| &l gravel Sit and Clay Smaller than No. 200 (0.075 mm}
Cole
2 |¥ Clayey sand and (%) Estimated Percentage Moisture Content
M g
g clayey sand with gravel Percentage by Dry - Absence of moisture,
Component Weight dusty. dry to the touch
} . . Slightty Maist - P
Sitt, sandy silt, gravelly sit, ;::e ;fo 10 'ghtty Maist moe;:z:ble
g % silt with sand or gravel Littie 1510 25 Moist - Damp but no visibte
7] L With - Non-primary coarse water
§ g § Clay of low to medium imsﬁtuents: >15% Very Moist - Water ViSibl? put
o 2 5 cL piasticity; silty, sandy, or - Fines connint between not free dramning
o 235 from below water table
] @ _— —
& % j:_:i’ Organic clay or sitt of low Symbols
2 oI === OLplasticity Sample Blows/6™ or
o ampler ortion of &°
= — portion of
5 T - — Type
= Elastic silt, clayey silt, sit 200D / Sampler T
— N . o [ ] Y
Yol LE G| ceousine sEREO Ssagwnpier 3.0 OD Spiit-Spoon Sampler
= = ( H i, -
2 L] Py e 3.25" 0D Split-Spoan Ring Sampier
3 | oo // Clay of high plasticity, Buk sample
| B  op | 5@ndy or gravelly clay, fat 3.0" OD Thin-Wall Tube Sampler
| s % clay with sand or gravel *! lincluding Shelby wbe)
5 =o Sample
Q w2 o Grap 9 ;
2 F %j Organic clay or silt of i | Portion not recovered
[T —d //// 74 . . -
V7 o g:::;g;m high ) Percentage by diy weight “ Depth of grouncwater
o m‘i (ASTM D-1586) ¥ Static water level (date)
zEao 2557  |Peal. muckand other ® In General Accordance with
5535 552 P ihighly organic soils ! Standard Practice for Description ® Combined USCS symbats used for
T07 S | anc Identiication cf Soils (ASTM D-2488) fines between 5% and 15%

Classifications of soils in this report are oased on visual field and/or iaboratory observations, which include densityiconsistency, moisture condition, grain size, and
piasticily estimates and snould nat be constwrued to imply fieid or laboratory testing uniass presented herein. Visyal-manua! ant/or iaboratory clagsification
methods of ASTM D-2487 and $-2488 were used as an iaentification guide for the Unified Soil Classification System.

-

ASSOCIATED
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Exploration Log Key A-1




AB80CIATED Geologic & Monitoring Well Construction Log
EARTH Project Number Well Number Sheet
SCIENCES, INC Bv99139 A-MW-1 1 of 1
roject Name Holly Street Landfill Surface Elevation 21.51
ocation Bellingham, Washington Water Depth (f bgs) 6.4
Drifling Method Hollow Stem Auger 8" OD/ 4.5"ID Start Date April 17, 2000
ampling Method _2" diameter, Split Spcon Sampter Finish Date _ April 17, 2000
Depth Methane S| Blows! Sample {Mu. .
teet Well Construction % T & a:'g Graphic Descnption
FriSh manument (0. 15 Asphalt
stxe) = FILL d
Cancrete seal Moist, brown SILT with GRAVEL inciuding steel and glass debris
[T1{7]{ Stiff. moist, brown and tan mottled SILT: trace sand, tiace gravel,
trace wood and glass
Bentonte chips 0 Z 2 S-1
ZBE
B
%
O
| Finer Pack, 20x40 Colorado
-] siica sendt
MUDFLAT DEPOSITS
6.4 (10/8/00)
| 7S w0 0.2 1 1 | s2 [{]||] soft to medium stiff, wet, gray SILT over SILTY SAND: trace
2 1 T gravel, trace wood; sand fine to medium
4
<.} Well Screen 2 ID SCH 40
. L PVC, 0.017 siot size O
- Threaded end cap, Z° ID
SL{ SCH 40 PVC ) -cobble
: 0 ] 2 $-3 GLACIAL MARINE DRIFT
Z
% 4 Stiff, wet, gray CLAYEY SILT
H Bentonite chips Z
2 sS4
4
7
2
Bottom of boring at 16.5 feet.
Sampler Type (ST): Lab Tests: Logged by: RRH
Bag Sample G - Grain Size Approved by:  TJF

@ No Recovery

P - Permeability
M - Moisture Content

2" OD Split-Spoon Sampler Y Water Level (ATD) ¥ Static Water Level Figure No. A-2




N I
\- -

SPARKMW HOLLY.GPJ November 7, 2000

ABBOCIATED Geologic & Monitoring Well Construction Log
EARTH Project Number Well Number Sheet
BCIENCEB, INC BvS9139 A-MW-2 1 0f1
Project Name Holly Street Landfill Surface Elevation 19.57
Location Bellingham_ Washington Water Depth (ft bgs) 8.7
Drilling Method Hollow Stem Auger 8" OD/ 4 .5"ID Start Date April 18, 2000
Sampiing Method _2" diameter, Split Spoon Sampler Finish Date  April 18, 2000
Depth ' Methane S| Blows/ | Sample Ml ' Descriot
feet Welf Construction % T & 0 Graphic ascription
H FRish monument (007 Asphalt
stickup) W FILL
B Concrete seal = Dark brown SILTY SAND with GRAVEL
LANDFILL DEBRIS
- SIS Medium dense, moist to wet, brown SANDY GRAVEL with glass,
o rusted metal, and ash-like material
Bentontte chips 0.2 P2 5
- 2 6
- I 14
-~ 1 ) Fiter pack 200 ¢ -
= s;,;,:: dlorado -cobble or large piece of debris
e 0.4 | 14
15
o 7
! " 6.5 @nano) ' =
‘:.: '_'lj | wen Screen 21D SCH 40
~ -] PVC. 001" shot size 0.4 ] 1 -grades laose, wet and gray
| o 0.5
- : O 0.5
¥ H 7 a7 nomoo
10 04 Z -grades black; debris includes glass and metal
1 -
o 1
= - S, | Threadsd enc cap, 210
.- scHaopve
' 0.2 Z 4 s-5 (I MUDFLAT DEFOSITS
- 5 Ar
% 7 411 Medium dense, wet, dark gray to brown SILTY SAND with SILT
ﬁ 11/ interbeds; sand predominantly fine
15 .
Bottom of boring at 14 feet.
Sampler Type (ST): Lab Tests: ) Logged by: RRH
Bag Sample G - Grain Size Approved by:  TJF

P - Permeability
M - Moisture Content

¢/ 2" 0D Split-Spoon Sampier Y Water Level (ATD) ¥ Static Water Level Figure No. A-3

@ No Recovery




SPARKMW 1101 LY GPPJ Novembor 7, 2000

Drilling Method

r ABBQCIATED Geologic & Monitoring Well Construction Log
EARTH Project Numbper Weil Number Sheet
SCIENCES, INC BV99139 A-MW-3 10f2

Project Name Holly Street Landfill Surface Elevation 15.29

Location Bellingham. Washington Water Depth (ft bgs) 8.5

Hollow Stem Auger 8" OD/ 4.5"ID

Start Date Aprii 18, 2000

Sampling Method 2" diameter, Split Spoon Sampler

Finish Date _ Apnl 18. 2000

Depth Methane S| Blows/ Sampie ML .
feet % 7| € D Graghic Desepoo
Mlt A
T FILL
= (ot
! Medium dense. moist, brown SILTY SAND with GRAVEL
LANDFILL DEBRIS
0 7 Loose, moist, dark brown SILT with SAND; with ash-iikke material,
| ? g brick, and wood
o 1
B s 0.4 1  Loose. moist to wet, dark brown to brown SILTY SAND with
o 1 GRAVEL,; trace giass, weod and ash-like material
. 1 > g
o 0.4 7 1
s g 1
Av; B8 ZE
| L O AR MUDFLAT DEPOSITS
E Al 1 Very loose, wet, dark brown to biack SILTY SAND:; trace organics
L = Sermen 20 1.14]1 and shell fragments
0 = :v:: a0 s:,]f;c” 0.3 Z 2 S-4  [{]].i{ -orades medium dense, dark gray; trace wood and gravel
g ’ 7 11141 -sitt interbed
- o 12 L
N=3 o1 7 3 | s5 [533{Toose, wet, damk gray GRAVEL Wil SAND; frace st and sheil
[ 3 oz o] fragments
=N o 5 8353
= - 5. | Thraaced end cap, 710 333
o 71 SCH4OPVC F bSol
e ]
15 825
08s
OOO
680
b CAD
ago]
2594
2024
— gog
ey _
? 2 S5-6 ‘IQ? Loose, wel. dark gray SILTY SAND with SILT interbeds to 2" thick;
B % 2 '] |-11 trace wood, organics and shell fragments
72 I
R O 1t
20 H
— M
i
7 2 | 87 .
B '4 5 -.1 organics: sand predominantly fine to medium
K :
L ]
Sampler Type (ST): Lab Tests: Logged by: RRH
Bag Sample G - Grain Siz.e_ Approved by: TJF
@ No R P - Permeability
0 Recovery M - Moisture Content
24 2 OD Spiit-Spoon Sampler ¥ Water Level (ATD) ¥ Static Water Level Figure No. A-4




ABSOCIATED Geologic & Monitoring Well Construction Log
EARTH Project Number Well Number Sheet
S8CIENCES, INC BV99139 A-MW-3 20f2
Project Name Holly Street Landfill Surface Ejevation 15.29
Bellingham, Washington Water Depth (ft bgs) 8.5

Drilling Method

Hollow Stem Auger 8" OD/ 4.5"ID

Start Date April 18,2000

Sampling Method 2" diameter, Split Spoon Sampler

Finish Date _ Apnil 18, 2000

Sampler Type (ST):
Bag Sampie
Q No Recovery
2" OD Split-Spoon Sampler

SPARKMW HOLLY.GPJ Nuvembar 7, 2040

S| Blowsr | Sampe |mu .
71 e D |Graphic Desarpton
71 4 | s8 [~ ] sitty sand interbeds
7z e
% 5 S
é 7
? 4 $-9 [~ -1 -predominantly medium sand
Z
g 8
GLACIAL MARINE DRIFT
v . . .
Z 3 $-10 ory stiff, wet, gray CLAYEY SILT with 2~ sand interbed
ZIRK
é ]
Bottom of boring at 39.5 feet.
Original boring grouted with bentonite and cement. Moved 5 ft
toward the creek and drilled to 14.5" with plug in auger then
installed monitoring well
Lab Tests: Logged by: RRH
G - Grain Size Approved by: TJF
P - Permeability
M - Moisture Content
Y Water Level (ATD) 7 Static Water Level Figure No. A-4




UNIFIED SOIL CLASSIFICATICN

CHART (USCS)

LOG _OF WELLS

Casing
Elevation

Concrete
/_— Seai

KEY TO

[ETER I
MAJCR DIMISIONS SYMBOL TYPICAL DESCRIPTIONS e
= B N
WELL—GRADED GRAVELS, GRAVEL~SAND 2 V Bentonite
, GW MIXTURES, LITTLE OR NO FINES / Sedql
GRAVEL CLEAN GRAVELS & /
AND {UTE OR N v ia
GRAVELLY FINES) . POCRLY-GRADED GRAVELS, GRAVEL-~ -
SOILS <5% GP Qﬁl:lé MDOTURES, UTTLE OR NO ‘:f.‘ .
COARSE ; SILTY GRAVELS, GRAYEL—SAND—SILT
GRAINED | COnmst rricow |  GRAVELS GM MIXTURES
SOILS SSAMER ON | WITH FINES
mﬁf FINES) CILAYEY GRAVELS, GRAVEL-SAND-CLAY
>12% GC MIXTURES
WELL—GRADED SANDS, GRAVELLY
SAND cLean sanps | oW SANDS. LITILE OR NO FINES . /_. gi\c,)éted
SQNNB ﬂmeél)! ne Screen
Y .
SOILS “ SP | PR R s 5h 4
MORE THAN 50X OF —
o o, 4558 |uore T sam | SANDS SM | ST S s s Ground
SIEVE SZ¥ PASSIG NO. 4 WITH FINES W
SIEVE (APPRECIAGLE AMOUNT WOtBr —
N>f"z§s) SC CLAYEY SANDS, SAND—CLAY MICTURES Level
oS S 0,
ML AAE IE S R CLAYEY Sand
SILTS WTH SUGHT PUASTICHTY Pack
SILTS INORGANIC CLAYS OF LUYWQY:M
AND DOUID CL SANDY CLAYS, SILTY CLAYS, LEAN
CLAYS CLATS
;. OL | s r g~ =
SOILS — KEY TO LOG OF BORINGS
{NORGANIC SILTS, MICACEOUS OR
MH DATOWCEDS NE S4¥D OR
D SPT No recovery
semne ool D e R —
PLASTICITY, FAT CLATS
i | CWYS CREATR Thoh 50 ﬂ SPT Disturbed
DRGANIC CLAYS OF MEDIUM TO HIGH
OH PLASTICTY, GRGAMIC SLTS I SPT Undisturbed
HIGHLY ORGANIC SOILS PT PN an O conTens m 0O&M Undisturbed
SOIL DESCRIPTIONS ® D&M Disturbeg
Troce = 0-5%
. o D&M No recovery
Some = 5-12%
Gravelly ® % Moisture
Sandy
Siity = 12-48% .
Cicvey m D&M 300# Hammer Blows/Ft.
A SFT 140# Hammer Slows/F*.
¥ Static Woter Level
AR ! — IR KEY TO WELL LOGS &
JESED SY/DRAWN B ——

AR

7128 Humboidt Strest
Sellinghan, WA 98225

UNIFIED SOILS CLASSIFICATION SYSTEM

CHEOGED aY:

Tig

WG FLE:
SCS KEY TO WE L

———
BEK ENGINEERING &
{ ENVIRONMENTAL, INC.

Ah: {360) 676-9589

2r: (ADO) 259-3597
Fow {160) 676—4825

DATE:
NIA

w NEA v NI

- N W W



)

Depth Below Surface (Feel

Well Tag # AFM 750

Welld A-Mw—a

— a4 Casing Elevation=19.90' a ;
< Page 1 of 1
e5 ’ a8
£EE .° A SPT Eicws/Ft. 03
g: E;— 82 s
BwZz Gy 2 5 10 20 s0 10020 Soii Description
Gravel—coverecd parking
U0
ﬂ// %
2707
%
5—% % Gray, mottled, medium to coarse groined
__2 é 2-1 Fy SP |SaND (domp, laose) (FILL)
4 A
Brown to block wood fragments, glass,
A fine sand, ond sit (damp, loose)
SWL=6.03'msl (approx. 11.0'bgs)
12-28-00
W
-
<
¥ |[Black sit, sand, and wead fragments
A e (saturcted, loose)
' o]
]
Orange to brown wood
A
Gray silty SAND (saturated, icose)
A SM | (NATIVE)

36—

LOGGED BY' XRK

SRILLER Gregory Drilling
DRILLING METHOD: HSA
SAMPLING METHODr STP
i'.‘ASING TYPE: 3VC
ANNULAR PaCKr :0/20 Sand

HAMMER SIZE:
DATE DRILLED: Decemper 28, 2000
HOLE DIAMETIR: &.25~inch

HOLE DEPTH 2%

WELL DIAMETER: 2°

WELL DEPTH: 20¢

140 to. /30" dropo AutoHammer

See Site Plon fer actual location

« SLOT SIZE:  :0 siot LCCATION see drawing Scils clossifisd visuglly using the Unified Soils Clossificotion System !
20085 — - T vinomita ™ | MONITORING WELL # A-MW-4
M"’”‘::;" — 238 Humooidt Srewt | MARITIME HERITAGE PARK
T NCINECSING & %E“ESESZE?S%’ | BELLINGHAM, WASHINGTON
""‘"“ WELL L25%.0%8 INVIRONMENTAL, INC. Toe (360} 676-4625 1™ szezmaer 28, 2000 T wa w nra




Well Tce # AFM 749 WellZ A—Mw—5
. L ' # A-MW-
Casing Elevation=20.00 » Page 1 of 1
[ ] 8
o5 @ ua’::’
EE .o A SPT Slows,/Fi, ua
g3 0o n o . L.
0 AZ v 2 5 10 20 50 100=0 Soil Description
; Gravel—covered parking
R 7..__'-“
5—¢ % Gray medium to coarse grained SAND with
_% / 1—1 ! i A SP ltrace wood fragments (damp, loose)
= ‘
77, : \
" . Brown to black wood, fine sand, silt, and
by A S glass fragments (damp, loose)
&
3 SWL=5.02'ms! {approx. 12.2'bgs)
=] — 12-28--00
- ]
- pr—
3 <
7 ] B
7]
— <
3 — % |Block silt, sand and wood frogments
o | 1-3 A © |(saturated, loose)
m -
o
ey " &
—-— ]
o —
L R .
o | S .
T ;
20— f_] ’ s No recovery
— 1—4 ‘ A - S
25 ML 1Gray SILT w/ trace sand, grodes to
_ 1-5 L, - A o coarse sand to poorly—graded gravel
sP/6 (saturcted, loose) (NATIVE)
30
LOGGED BYr JME HAMMER SIZE: 140 lb. /30° drop AutcHammer ]
DRILLIR Gregaory Briling DATE DRILLED: Jecemwer 28, 2000
DRILLING METHOD: HSA HOLE BIAMETER: 6.25-inch "
SAMPLING METHODT STP HOLE DEPTH 25 See Site Plan for cctual location '
CASING TYPL: PVC WVELL DAMETER: 2*
ANNULAR PACK: 10720 Sana WVELL TEPTH: 22 '
SLOT SiZEr 10 slot LOCATION see drawing Soia_ciassified visucily using_the Unified Ses Caasification Systam i
Bl — o v RGMAEATAL MONITORING WELL # A-MW-5
el -
S — 2138 umbost Sree MARITIME HERITAGE PARK
CEDED BT WV EE——— Sadingham, WA 1 -
TEAL e ocsom ENVIRONMENTAL, INC. foc {380) 676-46375 DECEMBER 28. 2000 e wia v wia




Well Tag # AFM 751

.~~~ Casing Elevation=32.53'

Well# A-Mw-g

DRILLER Gregory Drilling
DRILLING METHOD: HSA

DATE DRILLED: December 28, 2000
HOLE BIAMETER: 6.25-inch

— 3 Page 1 of 1
s
] © EE
-, A SPT Elows, Ft. we
g3 g h B . sy
WZ e, 2 5 20 50 10020 Soil Description
Beauty bark covered planter
S— 7 .
Gray SILT/CLAY with trace gravel (damp,
_H/ 31 A ML/Cl}laose) (FILL)
=107 / ' Brown to black woodwaste, glass, fine
it _ / 3-2 M A sand, and silt (demp, loose)
S
8 U U
2 4
o3
a i
15 — <
215 7 \/ > |Black silt, sand, wood fragments, glass
Q 3-3 N A 2 [(sacturated, loose)
s} /\ 3 .
< &
o
Q
()
— Black silt, sand, wood fragments and
— 1 glass (saturated, locse)
| SWL=8.33'ms| (approx. 21.0'bgs)
T 12—-28-00
25_,‘. 1 Black silt, sand, and wood fragments
1 1s ’E A (saturated, loose)
~ o i
: 3O—L' - Bx
3-6 M A Gray SILTSTONE (NATIVE)
# LOGGED BY' KRK 3 HAMMER SIZE) 140 lb. /30° drop AutoHommer

SAMPLING METHOD: STP HOLE BEPTH: See Site Plon for octuai iocation

CASING TYPE: PVC WELL DIAMETER: 2°

ANNULAR PACK: 10/20 Sand WELL DEPTH 30’

SLOT SIZEr 10 slot LOCATION: see drawing Seils classified vyuaily using the Unified Sails Classification System
08 no 200195 CIVIL GEOTECHNICAL

.

DERCNED BY/TRAWN BY:
KRX

JME

BEK ENGINEERING &

HELL LOGS.OWG

ENVIROCNMENTAL, INC.

ENVIRONMENTAL

2138 Humboldt Streat
Bellingham, WA 9B225
Ph: (380) 676—9589
Ph: (800} 859-5597
Fax: (360) 676—4625

MONITORING WELL # A-MW-6
MARITIME HERITAGE PARK |
BELLINGHAM, WASHINGTON

ATE:
DECEMBER 28, 2000

 NSA V. N7A

CHECKED 8Y:
OWG FILE:




Boring# B-1

Page 1 of 1
s
2% 88
£ % A SPT Blows/Fi. 9z
33 @Ag nl . o
0 nz Oy 2 5 10 20 50 10020 Soil Description
Gravel—covered parking
- (sandy gravel cuttings 0-2'bgs)
(silt/clay cuttings 2-5'bgs)
5_“__ R
1-1 " A ML/CL|Brown SILT/CLAY (damp, soft)
] gp |Brown fine SAND (damp, loose)
_ (15" recovery)
: 403'1@-— S ~:| SM |Brown silty SAND w/ trace cloy (damp, soft)
© . j-2 A f Co (18" recovery)
g
© —
O
] —
y—
. |
Pl S
) —
= —
3 15
Q) —
N s
‘B<c -
e
a
© ]
20—
!
25—
3
LOGGED BY: UME HAMMER SIZE: 140 lb. /30° drop AutoHammer
DRILLER: Gregory Drilling DATE DRILLED: December 29, 2000
DRILLING METHOD: HSA HOLE DIAMETER: 6.25—inch . )
SAMPLING METHOD: STP HOLE DEPTH: 10.0° See Site Plan for actuai location
CASING TYPE: n/a WELL DIAMETER! n/a :
ANNULAR PACK:I n/a WELL DEPTHr n/a
SLOT SIZEr n/a LOCATION: see drawing Scils_clgmified visuglly using he Unifies Soils Clossificotion System
— — O ENvIRONMENTAL EXPLORATORY BORING # A-BI
| I Se— 2138 Humociat Siree MARITIME HERITAGE PARK
D O — e e BELLINGHAM, WASHINGTON
BEK ENGINEERING & or: (300 Be9-5a9s — it
owe e HELL LOGS.DNG ENV|RONMENTAL, INC. Fax: {360} 675-4625 DECEMBER 29, 2000 B ON/A % nlA




Boring# B—2
Page 1 of 1
S
' £ .o A SPT Blows,/Fi. wa
3 0ag n 2 \ s
0 Bz ey 2 5 10 20 50 1000 Soil Description
3" Asphait
' — : : (silty clay in cuttings)
. M . .
5 | 71 N A L/CL|Brown silty CLAY with trace gravel (damp, soft)
/N , (FILL)
I | \ (18" recovery)
— ; (silty clay with ceramic, metal, and brick in
cuttings)
n ' “‘E" Brown silty SAND with wood and gluss fragments
- A meist, lcose
=10 2-2 M z )
i)
o — =]
L. , 1 3
~— i oo ) . . .
© - S (siity clay in cuttings)
3] - f
G —]
-
—
v . No recovery, 1Q' cable wrapped around
215 — 2-3 A S auger
3 : :
m —
m
- —
=
o
) —
(o
20—
25—
50
LOGGEE 3Y' JME HAMMER SIZE: 140 lb. /30° drop AutoHammer
DRILLER Gregory Drilling DATE DRILLED: December 29, 2000
DRILLING METHOD! HSA HOLE DIAMETER: 6.25-inch . .
SAMPLING METHOD: STP HOLE DEPTH 14.0° See Site Plan for actual location
CASING TYPEr n/a WELL DIAMETER! n/a
ANNULAR PACKI n/a WELL DEPTH n/a
,_! SLOT SIZE: n/a LOCATION' see drawing Solls classified_visugity using the Unified Soils Classification S tem
3 [l 0 o —— CIVIL GEOTECHENICAL
_ z°°':5 ENVIRONMENTAL EXPLORATORY BORING # A-B?
DESIGNED BY, wN BY:
i — 238 Wamboiat Straet MARITIME HERITAGE PARK

B R e BEK ENGINEERING a4 v 060 ers-sums BELLINGHAM, WASHINGTON

) CHI
- = - Ph: (800) 858-5597 AT ShE
PYEME e soos.owe ENVIRONMENTAL, INC. Fox: (360) 6764625 "™ pecemeer 29. 2000 b ON/A v A






